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Abstract of JP2000259061 

PROBLEM TO BE SOLVED: To obtain a small 
sized image forming device with a 
comparatively small number of parts, that is 
simple and Inexpensive by carrying out 
opening and closing of a shutter for an 
opening for transferring a process cartridge 
with a lever of a device main body, a relay 
member of the process cartridge and a drive 
gear of the shutter part. SOLUTION: In this 
image forming device, a lever 49 is also 
moved with a rotational support point as the 
center when a right side cover for the main 
body is moved to a closing direction from an 
opened state and a tip of the lever is engaged 
with the cam 48b of the relay member 48. 
Furthermore, rotation of the relay member 48 
is started by having the cam 48b pushed by 
the lever 49 when the movement is further 
advanced. The rotation of the shutter 45 in the 
direction to have the opening part opened is 
started with the supporting point 46 as the 
center with engagement of the driving gear 47 
when rotation of an idler gear 48a is also 
started along with the above movement. Then, 
when the right side cover of the main body is 
completely closed, the opening part is 
completely released by the shutter 45. On the 
other hand, when the right side cover for the 
main body is moved in the direction to be 
opened, the engagement of the lever 49 and 
the cam 48b is released and the opening part 
is covered by the shutter 45 by weight of the 
shutter 45, etc. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
daxnages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has a process means to act on image support and this image support, in a cartridge case. Opening 
for imprinting the toner image formed in said image support to a transfer paper is formed in this cartridge case. 
In the image formation equipment which is equipped with the process cartridge which has further the shutter 
which can be opened and closed to this opening, opens and closes body covering of the body of equipment, and 
inserts [ process cartridge / this ] The drive gear which is equipped with the lever which interlocks and moves to 
closing motion of said body covering, and is rotated in one with said shutter to said process cartridge, Where it 
had the junction member which the cam which engages with the idler gear which engages with this drive gear, 
and said lever unified and said body of equipment is equipped with said process cartridge Image formation 
equipment characterized by opening and closing said shutter by migration of said lever interlocked with closing 
motion of said body covering. 

[Claim 2] Image formation equipment according to claim 1 characterized by forming the idler gear and cam of 

said junction member in the shaft orientations of said junction member in the shape of a stage. 

[Claim 3] Image formation equipment given in claims 1 or 2 characterized by forming so that the engagement 

section of said idler gear and drive gear may be arranged on the outside of said body side plate when the both 

ends of the direction which is in agreement with the longitudinal direction of said process cartridge are 

equipped with a body side plate, respectively and said body of equipment is equipped with said process 

cartridge. 

[Claim 4] Image formation equipment given in any 1 term of claims 1-3 characterized by forming so that 
rotation of said shutter may resist gravity and may begin, when disconnection of said body covering is 
interlocked with and said lever and cam stop engaging. 

[Claim 5] Image formation equipment given in any 1 term of claims 1-4 characterized by preparing the 
projection which regulates the rotation range of said junction member to said cartridge case. 
[Claim 6] Image formation equipment given in any 1 term of claims 1 -5 characterized by having equipped said 
cartridge case with the support shaft which fits into the revolving-shaft hole of said junction member, and 
making said revolving-shaft hole and support shaft into the configuration which has the level difference of a tip 
minor diameter, respectively. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the image formation equipment using 
electrophotography methods, such as a copying machine, a printer, facsimile, or those compound machines, 
about image formation equipment. 
[0002] 

Pescription of the Prior Art] Conventionally, with image formation equipments, such as a copying machine 
and a printer, the process cartridge which contained a photo conductor (image support) and process means, such 
as a developer and electrification equipment, in the cartridge case is used. This process cartridge can attain the 
miniaturization of the whole equipment while it is formed possible [ insertion and detachment ] to the body of 
image formation equipment and can aim at improvement in serviceability or maintenance nature. 
[0003] Furthermore, generally the process cartridge has prepared opening in the part equivalent to the imprint 
section of the photo conductor in a cartridge case, and is imprinting the toner image on a photo conductor from 
the part to the transfer paper. However, if it remains as it is, since some photo conductors are exposed from the 
opening, the part may deteriorate by outdoor daylight, or the process cartridge removed from the body of image 
formation equipment may be damaged according to a certain external force. 

[0004] In order to prevent such fault, many image formation equipments which formed the shutter which can be 
freely opened and closed to opening equivalent to the imprint section of a photo conductor are developed. 
Namely, with such image formation equipment, when equipping the body of equipment with a process cartridge 
and actually carrying out image formation, such as a copy, will be opened by the shutter. When a process 
cartridge is picked out from the body of equipment to it, it is changing into the condition that the shutter closed. 
[0005] As image formation equipment which has such a shutter breaker style, the following is indicated, for 
example in JP,7-120136,B. This image formation equipment is equipped with the rod for making body covering 
opened and closed at the time of insertion and detachment of a process cartridge open and close a shutter etc. 
And closing motion of the body covering is interlocked with, and it has composition which a shutter rotates. 
[0006] The shutter specifically energized in the direction always closed with a spring to a process cartridge is 
formed. The shank is prepared in the edge of this shutter. On the other hand, the shutter lever with a pinion 
which engages with the rod which is interlocked with closing motion of body covering and moves to the body 
of equipment, the rack interlocked with migration of the rod, and its rack, and is rotated is prepared. 
[0007] This shutter lever engages with the shank of the shutter of the process cartridge with which the body of 
equipment was equipped. And a rod and a rack will move in the slide direction, it will be interlocked with 
ftuther, and a shutter lever will open [ where the body of equipment is equipped with a process cartridge / if 
body covering is opened and closed ] and close the shutter of a process cartridge. 
[0008] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional image formation equipment, 
components mark became [ many devices concerning closing motion of the shutter of a process cartridge ] 
complicated, and it had become the evil of the miniaturization of the body of equipment, or low-pricing. 
[0009] For example, in the case of the image formation equipment of the above-mentioned official report, in 
order that a rod and a rack might move in the slide direction, it was difficult [ it ] for the migration length to 
become long, to secure the tooth space, and to miniaturize the body of equipment. Therefore, this invention 
makes it a technical problem to offer image formation equipment [ that it is small and low price / as a simple 
thing ] for the' breaker style of the shutter formed in opening for an imprint of a process cartridge. 
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[0010] 

[Means for Solving the Problem] When the sign which it was made in order that this invention might solve this 
technical problem, namely, was given to the accompanying drawing is written in addition in a parenthesis, this 
invention It has a process means (11, 12, 15) to act on image support (10) and image support (10) in a cartridge 
case (19). Opening for imprinting the toner image formed in image support (10) to a transfer paper (P) is formed 
in a cartridge case (19). In the image formation equipment which is equipped with the process cartridge (20) 
which has further the shutter (45) which can be opened and closed to opening, opens and closes body covering 
(2 3) of the body of equipment (1), and inserts [ process cartridge / (20) ] The drive gear which is equipped with 
tfie lever (49) which interlocks and moves to closing motion of body covering (3), and is rotated in one with a 
shutter (45) to a process cartridge (20) (47), Where it had the junction member (48) which the cam (48b) which 
engages with the idler gear (48a) which engages with a drive gear (47), and a lever (49) unified and the body of 
equipment (1) is equipped with a process cartridge (20) It is image formation equipment characterized by 
opening and closing a shutter (45) by migration of the lever (49) interlocked with closing motion of body 
covering (3). 

[001 1] It is desirable in that case to form the idler gear (48a) and cam (48b) of a junction member (48) in the 
shaft orientations of a junction member (48) in the shape of a stage. 

[0012] Furthermore, when the both ends of the direction which is in agreement with the longitudinal direction 
of a process cartridge (20) are equipped with a body side plate, respectively and the body of equipment (1) is 
equipped with a process cartridge (20), it is desirable to form so that the engagement section of an idler gear 
(48a) and a drive gear (47) may be arranged on the outside of a body side plate (4). 

[0013] Moreover, when disconnection of body covering (3) is interlocked with and a lever (49) and a cam (48b) 
stop engaging, it is desirable to form so that rotation of a shutter (45) may resist gravity and may begin. 
[0014] Moreover, it is desirable to prepare the projection (50) which regulates the rotation range of a junction 
member (48) to a cartridge case (19). 

[0015] Moreover, it is desirable to equip a cartridge case (19) with the support shaft (51) which fits into the 
revolving-shaft hole (48c) of a junction member (48), and to make a revolving-shaft hole (48c) and a support 
shaft (51) into the configuration which has the level difference of a tip minor diameter, respectively. 
[0016] 

[Embodiment of the Invention] A drawing explains the gestalt of implementation of this invention. Drawing 1 - 
13 show the image formation equipment by this invention. Drawing 1 is the schematic diagram showing the 
configuration of the important section of the laser copying machine as image formation equipment. A developer 
12, imprint equipment 13, deleaving equipment 14, cleaning equipment 15, etc. are arranged in order in the 
hand of cut shown by the arrow head A in drawing fi-om the electrification equipment 1 1 of the shape of a roller 
arranged horizontally [ the ] around the photo conductor 10 of the shape of a drum as image support. 
[0017] When taking a copy with this laser copying machine, a copy switch is pushed after a user sets a 
manuscript on a contact lens (un-illustrating) a well-known passage. A transfer paper P is conveyed by the form 
conveyance section (un-illustrating) towards between a photo conductor 10 and imprint equipment 13 at the 
same time the image information of the manuscript set with the optical reader (un-illustrating) will be read, if a 
copy switch is pushed (it is the direction of an arrow head of drawing 1 .). 

[0018] On the other hand, in a photo conductor 10, with the rotation, a front face is uniformly charged with 
electrification equipment 11, and laser beam L emitted by the front face from equipment (un-illustrating) write- 
in [ optical ] corresponding to the image information of the manuscript mentioned above is irradiated. Of this, 
the electrostatic latent image corresponding to the image of a manuscript is formed on a photo conductor 10. 
[0019] Furthermore, with rotation of a photo conductor 10, the electrostatic latent image formed on the photo 
conductor 10 arrives at the location of a developer 12, and is formed into a visible image by adhering to a toner 
there. And the toner image as this copy image formed into the visible image is imprinted on the transfer paper P 
which arrived at the location of imprint equipment 13 fiirther, and was conveyed in that location as mentioned 
above. 

[0020] The transfer paper P after the copy image was imprinted discharges with deleaving equipment 14, and is 
separated from the photo conductor 10 to which it was sticking electrostatic. And a transfer paper P is 
discharged by the discharge section (un-illustrating), after being conveyed in the location of an anchorage 
device (un-illustrating) and being fixed to the transfer picture on a transfer paper P there. 
[0021] On the other hand, in the photo conductor 10 after imprinting a toner image with imprint equipment 13, 
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after the residual toner which remained without the front face imprinting is dropped [ it scratched it and ] and 
cleaned by the cleaning blade 17 with which cleaning equipment 15 was equipped, electricity is discharged with 
an electric discharge lamp (un-illustrating), and surface potential is initialized. 

[0022] Moreover, in the illustration laser copying machine, the developer 12 is constituted by the developer 
stowage 21 established in the lower part side, and the developer support section 22 prepared in the upper part 
side, as shown in drawing 1 . Furthermore, the developer stowage 21 mainly consists of a 1st churning member 
23, a 2nd churning member 24, a toner concentration sensor (un-illustrating), etc. 

[0023] And 2 component developer which consists of the toners and carriers in the developer stowage 21 is 
agitated by the 1st churning member 23 and the 2nd churning member 24, and is supplied to the developer 
support section 22. Moreover, the toner of 2 component developer and the mixing ratio of a carrier are 
magnetically detected by the toner concentration sensor. 

[0024] Furthermore, as shown in drawing 2 , the opening 25 of the new toner and the opening 26 of the recycle 
toner open, and are established upward in the developer stowage 21 at one side of a longitudinal direction, 
respectively. And by the 1st churning member 23 and the 2nd churning member 24, the toner containing from 
those openings 25 and 26 is conveyed so that it may circulate in the direction of an arrow head in drawing. 
[0025] Here, the new toner supplied from the opening 25 of the new toner is supplied from the toner supply 
section (un-illustrating) which consists of a toner bottle, a toner hopper, a toner supply motor, etc. Moreover, 
the recycle toner supplied, i.e., the residual toner collected with cleaning equipment 15, is supplied through a 
toner conveyance member etc, from the opening 26 of the recycle toner. 

[0026] As shown in drawing 3 , specifically, the toner conveyance member 30 prepared in the cleaning 
equipment 15 which it has on a photo conductor 10 at the shaft orientations of a photo conductor 10 consists of 
a shank 31, the screw section 32, etc. 

[0027] And the residual toner conveyed by end section 31a of a shank 31 by the toner conveyance member 30 
falls from the fall way inlet port 33 established in the dark room section 19a bottom of a cartridge case 19, as 
shown in drawing 4 . Then, a residual toner slides down the fall way 35 and goes into the fall way outlet 37. 
The residual toner which fell from the fall way outlet 37 falls to the opening 26 of the recycle toner of the 
developer 12 mentioned above. 

[0028] On the other hand, as shown in drawing 1 , the developer support section 22 mainly consists of a 
developing roller 28, a development doctor 29, etc. The developing roller 28 is arranged through the 
development aperture 27 in the photo conductor 10 and the location which counters. Moreover, the 
development doctor 29 prepares a developing roller 28 and few clearances, is arranged, and is controlling the 
amount of the developer conveyed in the location of a photo conductor 10 by this clearance. 
[0029] Here, in an illustration laser copying machine, as shown in drawing 4 , the photo conductor 10 
mentioned above, electrification equipment 1 1, a developer 12, cleaning equipment 15, etc. are contained in the 
cartridge case 19, and form the unified process cartridge 20. 

[0030] And as shown in drawing 5 , the process cartridge 20 is attached between the body side plates countered 
and arranged forward and backward within the body 1 of equipment of a laser copying machine, and it can 
fiirther insert [ process cartridge ] in the direction of an arrow head in drawing. By this, a process cartridge 20 
will be exchanged for the new process cartridge 20 by the user, or will be maintained. 
[003 1] A series of activities concerning insertion and detachment of a process cartridge 20 are explained in 
detail below. As shown in drawing 5 , when removing a process cartridge 20 from the body 1 of equipment, the 
right covering 3 of a body is first opened in the direction of an arrow head in drawing. Here, the right covering 3 
of a body is equipped with the imprint equipment 13 and the deleaving equipment 14 which are not illustrated, 
closing motion of the right covering 3 of a body is interlocked with, and they are attached to the process 
cartridge 20 within the body 1 of equipment, or are removed. 

[0032] Next, the body frame front cover 2 is opened in the direction of an arrow head in drav^ng following the 
right covering 3 of a body of the body 1 of equipment. Then, a process cartridge 20 will be pulled out in the 
direction of an arrow head in drawing. On the other hand, when equipping the body 1 of equipment with a 
process cartridge 20, an activity contrary to this will be done. 

[0033] In addition, closing motion of the body frame front cover 2 or the right covering 3 of a body is 
performed timely, when poor conveyance Qam) of a transfer paper else [ at the time of insertion and detachment 
of a process cartridge 20 ] occurs. Moreover, even if the above-mentioned sequence of closing motion of the 
body frame front cover 2 and the right covering 3 of a body is reverse, insertion and detachment of a process 
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cartridge 20 are possible. 

[0034] And opening is prepared in the part (it is the part which counters imprint equipment 13 and deleaving 
equipment 14.) equivalent to the imprint section of a cartridge case 19, and as mentioned above, as shown in 
drawing 4 , the shutter 45 which can be opened and closed is further formed in the process cartridge 20 to the 
opening. 

[0035] This shutter 45 is for protecting the photo conductor 10 exposed from opening, when a process cartridge 
20 is removed from the body 1 of equipment, as mentioned above. That is, at least, at the time of a copy, the 
shutter 45 is moving to the location which opens opening, and when removed from the body 1 of equipment, a 
shutter 45 moves opening to a wrap location. 

[0036] So, in addition, it consists of image formation equipment concerning this invention as follows that the 
breaker style of this shutter 45 should be made a simple thing. Drawing 6 and 7 are the perspective views 
showing the important section of a cartridge case 19, A shutter 45 is supported in the supporting-point section 
46 of the both ends of a cartridge case 19, and is rotatable focusing on tfie supporting-point section 46. That is, 
drawing 6 shows the condition that the shutter 45 of a process cartridge 20 closed, and drawing 7 is the 
perspective view showing the condition that the shutter 45 opened. 

[0037] And it is formed in the single-sided edge (it is the dark room section 19a side.) of a shutter 45 so that the 
drive gear 47 may rotate in one with a shutter 45. Here, the drive gear 47 may be formed in a shutter 45 and one 
by shaping, and may be formed in one of a screw, adhesion, etc. 

[0038] Furthermore, wrap gear covering (un-illustrating) etc. is installed in the same side as this drive gear 47 in 
the junction member 48, the drive gear 47, and the junction member 48 equipped with idler gear 48a which 
engages with the drive gear 47. 

[0039] The junction member 48 had revolving-shaft hole 48c in the interior, and has fitted into the support shaft 
51 projected from dark room section 19a of a cartridge case 19. This junction member 48 is rotated centering on 
this support shaft 51. Moreover, idler gear 48a which engages with the drive gear 47 mentioned above in the 
junction member 48, and cam 48b which engages with the lever 49 mentioned later are prepared in shaft 
orientations in the shape of a stage. In this way, rotation of the junction member 48 is interlocked with and 
closing motion of a shutter 45 is carried out. 

[0040] Next, closing motion of the shutter 45 of the process cartridge 20 interlocked with closing motion of the 
right covering 3 of a body of the body 1 of equipment in drawing 8 - drawing 13 is explained in detail. The 
junction member 48 in the body 1 of equipment etc. is interlocked with closing motion of the right covering 3 of 
a body in the edge by the side of dark room section 19a arranged, and it is formed in the right covering 3 of a 
body, and one as cam 48b of the junction member 48 and the movable lever 49 from which it engages and 
secedes show drawing 5 . 

[0041] Here, as shown in drawing 13 , focusing on the rotation supporting point C of the right covering 3 of a 
body, a lever 49 draws the radii configuration of a radius r, and moves. In addition, this lever 49 may be 
separately formed in the right covering 3 of a body. 

[0042] If the right covering 3 of a body specifically moves in the direction closed from an open condition, as 
shown in drawing 8 , the lever 49 will also move focusing on the rotation supporting point C, and the tip of a 
lever 49 will engage with cam 48b of the junction member 48 soon. Furthermore, if migration of the right 
covering 3 of a body progresses, migration of a lever 49 also progresses, cam 48b will be pushed on a lever 49, 
and the junction member 48 will begin rotation. In connection with this, idler gear 48a also begins rotation, and 
a shutter 45 begins rotation focusing on the supporting-point section 46 by engagement of idler gear 48a and the 
drive gear 47 in the direction which opens opening. 

[0043] And when the right covering 3 of a body is shut completely, as shown in drawing 9 , a shutter 45 opens 
opening completely. If the right covering 3 of a body moves in the direction opened from an electric shielding 
condition contrary to this, engagement of a lever 49 and cam 48b will be solved, and a shutter 45 will cover 
opening with gravity, such as a shutter 45. 

[0044] As mentioned above, the mark of the component part concerning the breaker style of a shutter 45 can be 
lessened as compared with the conventional breaker style, and simple image formation equipment can be 
offered. 

[0045] Next, the motion is explained while drawing 1 1 and 12 explain the configuration of the junction member 
48. As shown in drawing 1 1 , the junction member 48 mainly consists of idler gear 48a, cam 48b, revolving- 
shaft hole 48c, etc. And idler gear 48a and cam 48b are formed in the shape of a stage to the shaft orientations 
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of the junction member 48, as shown in this drawing. 

[0046] On the other hand, the lever 49 mentioned above is arranged to the body of equipment 1 interior 
corresponding to the location of this cam 48b. Thus, since it becomes the physical relationship from which the 
successive range of a lever 49 and the successive range of idler gear 48a always shifted to shaft orientations by 
having prepared idler gear 48a and cam 48b in the shape of a stage, there is no constraint on a special design 
and it can prevent that a lever 49 and idler gear 48a interfere mutually. Thereby, the junction member 48 can be 
made comparatively small. 

[0047] Moreover, at least, when the body 1 of equipment is equipped with a process cartridge 20, as shown in 
drawing 12 , the engagement section of idler gear 48a and the drive gear 47 is formed so that it may be arranged 
on the outside of the body propleuron 4 shovm in drawing 5 of the body 1 of equipment. By taking such a 
configuration, distance between the body side plates before and behind the body 1 of equipment can be made 
comparatively narrow. 

[0048] That is, as mentioned above, since a process cartridge 20 is attached between the body side plates before 
and behind the body 1 of equipment, the distance between body side plates becomes larger than the distance 
between Itabe of the both ends of a cartridge case 19. And in order to store the right covering 3 of a body 
equipped with imprint equipment 13 etc. in the range of the width of face between body side plates, cam 48b 
related right covering of body 3 configuration and directly is arranged inside idler gear 48a which is not related 
right covering of body 3 configuration, and directly. And about idler gear 48a without the need of storing 
between body side plates, it arranges on the outside, and is made to engage with the drive gear 47. 
[0049] Next, drawing 9 and 10 explain the gestalt of other operations. If the right covering 3 of a body is viidc 
opened in order to remove a process cartridge 20 from the body 1 of equipment as mentioned above, a lever 49 
will move in the direction (it is the direction of an arrow head in drawing.) which separates from cam 48b from 
the condition of drawing 9 . Here, the weight of cam 48b of the junction member 48 is set up comparatively 
greatly, and the shutter 45 is further set as bigger weight than the weight of cam 48b. 
[0050] And if a lever 49 is canceled of cam 48b, it will move without auxiliary energization force, such as a 
spring, by the equilibrium of the moment of force of the gravity direction in the supporting-point section 46 of a 
related member until a shutter 45 closes this shutter breaker style completely. 

[0051] Just before a lever 49 separates from cam 48b, specifically, rotation of the junction member 48 and a 
shutter 45 is inhibited [♦*****] by the lever 49. And immediately after a lever 49 separates from cam 48b, the 
junction member 48 and a shutter 45 begin to rotate with a shutter 45 or the weight of cam 48b. Namely, since it 
is designed so that the center of gravity of a shutter 45 may become the location slightly shifted in the direction 
closed from the line top of the perpendicularly the supporting-point section 46 is contained, or there at the time, 
the moment is committed in the direction which closes zero or a shutter 45 mostly. 
[0052] Then, the center of gravity of a shutter 45 shifts greatly from on the vertical line containing the 
supporting-point section 46, the moment by the weight is added, and as shown in drawing 10 , rotation of the 
junction member 48 and a shutter 45 progresses. Further after that, it rotates fiirther in the direction which 
closes opening, and, finally a shutter 45 moves a shutter 45 to the condition closed completely. 
[0053] Thus, a certain and simple shutter breaker style can be offered, without preparing special energization 
members, such as a spring, in a shutter 45. 

[0054] Next, drawing 8 and 9 explain the gestalt of other operations. In the cartridge case 19 of a process 
cartridge 20, the projection 50 (rib) which regulates the rotation range of the junction member 48 is formed in 
the dark room section 19a side in which the junction member 48 is formed. 

[0055] As shown in drawing 8 , when a shutter 45 specifically closes, idler gear 48a of the junction member 48 
contacts projection 50, and rotation of a shutter 45 progresses from a predetermined electric shielding location. 
By this, a shutter 45 rotates too much and the fault which damages a photo conductor 10 can be prevented. 
[0056] Moreover, as shown in drawing 9 , when a shutter 45 opens, cam 48b of the junction member 48 
contacts projection 50, and rotation of a shutter 45 progresses from a predetermined open position. By this, as 
mentioned above, gravity can be resisted and rotation of a shutter 45 can be started certainly. 
[0057] Here, if it attaches so that idler gear 48a and the projection 50 which mentioned above may contact, 
where a shutter 45 is closed completely in case the junction member 48 is attached to a cartridge case 19, a 
shutter 45 will be opened and closed in the always normal rotation range. 

[0058] Next, drawing 1 1 and 12 explain the gestalt of other operations. The support shaft 51 of dark room 
section 19a which supports the junction member 48 serves as an axial configuration with the level difference of 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/13/2006 



JP,2000-259061,A [DETAILED DESCRIPTION] 



Page 6 of 6 



the tip minor diameter which has different shaft diameters dl and d2, as shown in drawing 1 1 . And revolving- 
shaft hole '48c of the junction member 48 which fits into this support shaft 51 is also a hole configuration with 
the level difference of the tip minor diameter which has the slightly larger diameters Dl and D2 of an axial hole 
than shaft diameters dl and d2, as shown in the sectional view of the shaft orientations of the junction member 
48 of drawing 12 . 

[0059] By this, the jimction member 48 will always be set in the direction of normal, without setting conversely 
the direction of idler gear 48a and cam 48b to the support shaft 51. Moreover, positioning of the shaft 
orientations of the junction member 48 can be performed v^th the level difference configuration of this tip 
minor diameter. The attachment nature of a process cartridge 20 can be improved by such configuration. 
[0060] In addition, in the example of illustration, although shutter breaker styles, such as the junction member 
48 and a lever 49, were prepared in the body propleuron 4 side, this invention may be prepared in the opposite 
backside [ a body ], without being limited to this. 

[0061] Moreover, in the example of illustration, although the insertion-and-detachment direction of a process 
cartridge 20 was made into the longitudinal direction of a photo conductor 10, even if it inserts in the direction 
which intersects perpendicularly with it, this invention is applicable. For example, the right covering 3 of a 
body of drawing 5 is opened and closed, and this invention is applicable even if it is image formation equipment 
of a configuration of inserting [ process cartridge / 20 ] from there. 

[0062] Moreover, in the example of illustration, although the laser copying machine was described as image 
formation equipment, naturally this invention is applicable to other image formation equipments, for example, 
an analog copying machine, facsimile, a laser beam printer, etc. 
[0063] 

[Effect of the Invention] According to invention concerning claim 1 , since the shutter of opening for an imprint 
of a process cartridge is opened and closed by the lever of the body of equipment, the junction member, and the 
drive gear of the shutter section of a process cartridge, there are comparatively few components mark, it is 
simple and cheap, and small image formation equipment can be offered. 

[0064] According to invention concerning claim 2, since the idler gear and the cam are formed in the shape of a 
stage in a junction member, interference with a lever and an idler gear can be prevented without the constraint 
on a design, and image formation equipment with a comparatively small junction member can be offered. 
[0065] According to invention concerning claim 3, since the engagement section of an idler gear and the drive 
gear of a shutter is arranged out of a body side plate, distance between body side plates can be made 
comparatively small, and small image formation equipment can be offered. 

[0066] Since according to invention concerning claim 4 special energization members, such as a spring, are not 
prepared in order to close a shutter, the image formation equipment which has a simple and cheap shutter 
breaker style can be offered, 

[0067] Since according to invention concerning claim 5 the projection was prepared in the side face of a process 
cartridge and the rotation range of a junction member is regulated, damage on image support is prevented and 
the image formation equipment which can open and close a positive shutter can be offered. 
[0068] Since according to invention concerning claim 6 the level difference of a tip minor diameter is prepared 
in the fitting section of the revolving-shaft hole of a junction member, and the support shaft of a cartridge case, 
and it prevents that a junction member is attached conversely and positioning of the shaft orientations of a 
junction member is made easy, the good image formation equipment of attachment nature can be offered. 
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TECHNICAL FIELD 



[Field of the Invention] Especially this invention relates to the image formation equipment using 
electrophotography methods, such as a copying machine, a printer, facsimile, or those compound machines, 
about image formation equipment. 
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PRIOR ART 



[Description of the Prior Art] Conventionally, with image formation equipments, such as a copying machine 
and a printer, the process cartridge which contained a photo conductor (image support) and process means, such 
as a developer and electrification equipment, in the cartridge case is used. This process cartridge can attain the 
miniaturization of the whole equipment while it is formed possible [ insertion and detachment ] to the body of 
image formation equipment and can aim at improvement in serviceability or maintenance nature. 
[0003] Furthermore, generally the process cartridge has prepared opening in the part equivalent to the imprint 
section of the photo conductor in a cartridge case, and is imprinting the toner image on a photo conductor from 
the part to the transfer paper. However, if it remains as it is, since some photo conductors are exposed from the 
opening, the part may deteriorate by outdoor daylight, or the process cartridge removed from the body of image 
formation equipment may be damaged according to a certain external force. 

[0004] In order to prevent such fault, many image formation equipments which formed the shutter which can be 
freely opened and closed to opening equivalent to the imprint section of a photo conductor are developed. 
Namely, with such image formation equipment, when equipping the body of equipment with a process cartridge 
and actually carrying out image formation, such as a copy, will be opened by the shutter. When a process 
cartridge is picked out from the body of equipment to it, it is changing into tiie condition that the shutter closed. 
[0005] As image formation equipment which has such a shutter breaker style, the following is indicated, for 
example in JP,7-120136,B. This image formation equipment is equipped with the rod for making body covering 
opened and closed at the time of insertion and detachment of a process cartridge open and close a shutter etc. 
And closing motion of the body covering is interlocked with, and it has composition which a shutter rotates. 
[0006] The shutter specifically energized in the direction always closed with a spring to a process cartridge is 
formed. The shank is prepared in the edge of this shutter. On the other hand, the shutter lever with a pinion 
which engages with the rod which is interlocked with closing motion of body covering and moves to the body 
of equipment, the rack interlocked with migration of the rod, and its rack, and is rotated is prepared. 
[0007] This shutter lever engages with the shank of the shutter of the process cartridge with which the body of 
equipment was equipped. And a rod and a rack will move in the slide direction, it will be interlocked with 
further, and a shutter lever will open [ where the body of equipment is equipped with a process cartridge / if 
body covering is opened and closed ] and close the shutter of a process cartridge. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to invention concerning claim 1, since the shutter of opening for an imprint 
of a process cartridge is opened and closed by the lever of the body of equipment, the junction member, and the 
drive gear of the shutter section of a process cartridge, there are comparatively few components mark, it is 
simple and cheap, and small image formation equipment can be offered. 

[0064] According to invention concerning claim 2, since the idler gear and the cam are formed in the shape of a 
stage in a junction member, interference with a lever and an idler gear can be prevented without the constraint 
on a design, and image formation equipment v/ith a comparatively small junction member can be offered. 
[0065] According to invention concerning claim 3, since the engagement section of an idler gear and the drive 
gear of a shutter is arranged out of a body side plate, distance between body side plates can be made 
comparatively small, and small image formation equipment can be offered. 

[0066] Since according to invention conceming claim 4 special energization members, such as a spring, are not 
prepared in order to close a shutter, the image formation equipment which has a simple and cheap shutter 
breaker style can be offered. 

[0067] Since according to invention conceming claim 5 the projection was prepared in the side face of a process 
cartridge and the rotation range of a jxmction member is regulated, damage on image support is prevented and 
the image formation equipment which can open and close a positive shutter can be offered. 
[0068] Since according to invention conceming claim 6 the level difference of a tip minor diameter is prepared 
in the fitting section of the revolving-shaft hole of a junction member, and the support shaft of a cartridge case, 
and it prevents that a junction member is attached conversely and positioning of the shaft orientations of a 
junction member is made easy, the good image formation equipment of attachment nature can be offered. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In the above-mentioned conventional image formation equipment, 
components mark became [ many devices concerning closing motion of the shutter of a process cartridge ] 
complicated, and it had become the evil of the miniaturization of the body of equipment, or low-pricing. 
[0009] For example, in the case of the image formation equipment of the above-mentioned official report, in 
order that a rod and a rack might move in the slide direction, it was difficult [ it ] for the migration length to 
become long, to secure the tooth space, and to miniaturize the body of equipment. Therefore, this invention 
makes it a technical problem to offer image formation equipment [ that it is small and low price / as a simple 
thing ] for the breaker style of the shutter formed in opening for an imprint of a process cartridge. 
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MEANS 



[Means for Solving the Problem] When the sign which it was made in order that this invention might solve this 
technical problem, namely, was given to the accompanying drawing is written in addition in a parenthesis, this 
invention It has a process means (11, 12, 15) to act on image support (10) and image support (10) in a cartridge 
case (19). Opening for imprinting the toner image formed in image support (10) to a transfer paper (P) is formed 
in a cartridge case (19). In the image formation equipment which is equipped with the process cartridge (20) 
which has further the shutter (45) which can be opened and closed to opening, opens and closes body covering 
(2 3) of the body of equipment (1), and inserts [ process cartridge / (20) ] The drive gear which is equipped wdth 
the lever (49) which interlocks and moves to closing motion of body covering (3), and is rotated in one with a 
shutter (45) to a process cartridge (20) (47), Where it had the junction member (48) which the cam (48b) which 
engages with the idler gear (48a) which engages with a drive gear (47), and a lever (49) unified and the body of 
equipment (1) is equipped with a process cartridge (20) It is image formation equipment characterized by 
opening and closing a shutter (45) by migration of the lever (49) interlocked with closing motion of body 
covering (3). 

[001 1] It is desirable in that case to form the idler gear (48a) and cam (48b) of a junction member (48) in the 
shaft orientations of a junction member (48) in the shape of a stage. 

[0012] Furthermore, when the both ends of the direction which is in agreement with the longitudinal direction 
of a process cartridge (20) are equipped with a body side plate, respectively and the body of equipment (1) is 
equipped with a process cartridge (20), it is desirable to form so that the engagement section of an idler gear 
(48a) and a drive gear (47) may be arranged on the outside of a body side plate (4). 

[0013] Moreover, when disconnection of body covering (3) is interlocked with and a lever (49) and a cam (48b) 
stop engaging, it is desirable to form so that rotation of a shutter (45) may resist gravity and may begin. 
[0014] Moreover, it is desirable to prepare the projection (50) which regulates the rotation range of a junction 
member (48) to a cartridge case (19). 

[0015] Moreover, it is desirable to equip a cartridge case (19) wdth the support shaft (51) which fits into the 
revolving-shaft hole (48c) of a junction member (48), and to make a revolving-shaft hole (48c) and a support 
shaft (51) into the configuration which has the level difference of a tip minor diameter, respectively. 
[0016] 

[Embodiment of the Invention] A drawing explains the gestalt of implementation of this invention. Drawing 1 - 
13 show the image formation equipment by this invention. Drawing 1 is the schematic diagram showing the 
configuration of the important section of the laser copying machine as image formation equipment. A developer 
12, imprint equipment 13, deleaving equipment 14, cleaning equipment 15, etc. are arranged in order in the 
hand of cut shown by the arrow head A in dravsdng from the electrification equipment 1 1 of the shape of a roller 
arranged horizontally [ the ] around the photo conductor 10 of the shape of a drum as image support. 
[0017] When taking a copy with this laser copying machine, a copy switch is pushed after a user sets a 
manuscript on a contact lens (un-illustrating) a well-knovra passage. A transfer paper P is conveyed by the form 
conveyance section (un-illustrating) towards between a photo conductor 10 and imprint equipment 13 at the 
same time the image information of the manuscript set with the optical reader (un-illustrating) will be read, if a 
copy switch is pushed (it is the direction of an arrow head of drawing 1 .). 

[0018] On the other hand, in a photo conductor 10, v^th the rotation, a front face is uniformly charged with 
electrification equipment 1 1 , and laser beam L emitted by the front face from equipment (un-illustrating) write- 
in [ optical ] corresponding to the image information of the manuscript mentioned above is irradiated. Of this, 
the electrostatic latent image corresponding to the image of a manuscript is formed on a photo conductor 10. 
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[0019] Furthermore, with rotation of a photo conductor 10, the electrostatic latent image formed on the photo 
conductor iO arrives at the location of a developer 12, and is formed into a visible image by adhering to a toner 
there. And the toner image as this copy image formed into the visible image is imprinted on the transfer paper P 
which arrived at the location of imprint equipment 13 further, and was conveyed in that location as mentioned 
above. 

[0020] The transfer paper P after the copy image was imprinted discharges with deleaving equipment 14, and is 
separated from the photo conductor 10 to which it was sticking electrostatic. And a transfer paper P is 
discharged by the discharge section (un-illustrating), after being conveyed in the location of an anchorage 
device (un-illustrating) and being fixed to the transfer picture on a transfer paper P there. 
[0021] On the other hand, in the photo conductor 10 after imprinting a toner image with imprint equipment 13, 
after the residual toner which remained without the front face imprinting is dropped [ it scratched it and ] and 
cleaned by the cleaning blade 17 with which cleaning equipment 15 was equipped, electricity is discharged with 
an electric discharge lamp (xm-illustrating), and surface potential is initialized. 

[0022] Moreover, in the illustration laser copying machine, the developer 12 is constituted by the developer 
stowage 21 established in the lower part side, and the developer support section 22 prepared in the upper part 
side, as shown in drawing 1 . Furthermore, the developer stowage 21 mainly consists of a 1st churning member 
23, a 2nd churning member 24, a toner concentration sensor (un-illustrating), etc. 

[0023] And 2 component developer which consists of the toners and carriers in the developer stowage 21 is 
agitated by the 1st chuming member 23 and the 2nd churning member 24, and is supplied to the developer 
support section 22. Moreover, the toner of 2 component developer and the mixing ratio of a carrier are 
magnetically detected by the toner concentration sensor. 

[0024] Furthermore, as shown in drawing 2 , the opening 25 of the new toner and the opening 26 of the recycle 
toner open, and are established upward in the developer stowage 21 at one side of a longitudinal direction, 
respectively. And by the 1st chuming member 23 and the 2nd chuming member 24, the toner containing from 
those openings 25 and 26 is conveyed so that it may circulate in the direction of an arrow head in drawing. 
[0025] Here, the new toner supplied from the opening 25 of the new toner is supplied from the toner supply 
section (un-illustrating) which consists of a toner bottle, a toner hopper, a toner supply motor, etc. Moreover, 
the recycle toner supplied, i.e., the residual toner collected with cleaning equipment 15, is supplied through a 
toner conveyance member etc. from the opening 26 of the recycle toner. 

[0026] As shown in drawing 3 , specifically, the toner conveyance member 30 prepared in the cleaning 
equipment 15 which it has on a photo conductor 10 at the shaft orientations of a photo conductor 10 consists of 
a shank 31, the screw section 32, etc. 

[0027] And the residual toner conveyed by end section 31a of a shank 3 1 by the toner conveyance member 30 
falls from the fall way inlet port 33 established in the dark room section 19a bottom of a cartridge case 19, as 
shown in drawing 4 . Then, a residual toner slides down the fall way 35 and goes into the fall way outlet 37. 
The residual toner which fell from the fall way outlet 37 falls to the opening 26 of the recycle toner of the 
developer 12 mentioned above. 

[0028] On the other hand, as shown in drawing 1 , the developer support section 22 mainly consists of a 
developing roller 28, a development doctor 29, etc. The developing roller 28 is arranged through the 
development aperture 27 in the photo conductor 10 and the location which counters. Moreover, the 
development doctor 29 prepares a developing roller 28 and few clearances, is arranged, and is controlling the 
amount of the developer conveyed in the location of a photo conductor 10 by this clearance. 
[0029] Here, in an illustration laser copying machine, as shown in drawing 4 , the photo conductor 10 
mentioned above, electrification equipment 1 1, a developer 12, cleaning equipment 15, etc. are contained in the 
cartridge case 19, and form the unified process cartridge 20. 

[0030] And as shown in drawing 5 , the process cartridge 20 is attached between the body side plates countered 
and arranged forward and backward within the body 1 of equipment of a laser copying machine, and it can 
fiuther insert [ process cartridge ] in the direction of an arrow head in drawing. By this, a process cartridge 20 
will be exchanged for the new process cartridge 20 by the user, or will be maintained. 
[0031] A series of activities conceming insertion and detachment of a process cartridge 20 are explained in 
detail below. As shown in drawing 5 , when removing a process cartridge 20 from the body 1 of equipment, the 
right covering 3 of a body is first opened in the direction of an arrow head in drawing. Here, the right covering 3 
of a body is equipped with the imprint equipment 13 and the deleaving equipment 14 which are not illustrated, 
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closing motion of the right covering 3 of a body is interlocked with, and they are attached to the process 
cartridge lO within the body 1 of equipment, or are removed. 

[0032] Next, the body frame front cover 2 is opened in the direction of an arrow head in drawing following the 
right covering 3 of a body of the body 1 of equipment. Then, a process cartridge 20 will be pulled out in the 
direction of an arrow head in drawing. On the other hand, when equipping the body 1 of equipment with a 
process cartridge 20, an activity contrary to this will be done. 

[0033] In addition, closing motion of the body frame front cover 2 or the right covering 3 of a body is 
performed timely, when poor conveyance (jam) of a transfer paper else [ at the time of insertion and detachment 
of a process cartridge 20 ] occurs. Moreover, even if the above-mentioned sequence of closing motion of the 
body frame front cover 2 and the right covering 3 of a body is reverse, insertion and detachment of a process 
cartridge 20 are possible. 

[0034] And opening is prepared in the part (it is the part which counters imprint equipment 13 and deleaving 
equipment 14.) equivalent to the imprint section of a cartridge case 19, and as mentioned above, as shown in 
drawing 4 , the shutter 45 which can be opened and closed is further formed in the process cartridge 20 to the 
opening. 

[0035] This shutter 45 is for protecting the photo conductor 10 exposed from opening, when a process cartridge 
20 is removed from the body 1 of equipment, as mentioned above. That is, at least, at the time of a copy, the 
shutter 45 is moving to the location which opens opening, and when removed from the body 1 of equipment, a 
shutter 45 moves opening to a wrap location. 

[0036] So, in addition, it consists of image formation equipment conceming this invention as follows that the 
breaker style of this shutter 45 should be made a simple thing. Drawing 6 and 7 are the perspective views 
showing the important section of a cartridge case 19. A shutter 45 is supported in the supporting-point section 
46 of the both ends of a cartridge case 19, and is rotatable focusing on the supporting-point section 46. That is, 
drawing 6 shows the condition that the shutter 45 of a process cartridge 20 closed, and drawing 7 is the 
perspective view showing the condition that the shutter 45 opened. 

[0037] And it is formed in the single-sided edge (it is the dark room section 19a side.) of a shutter 45 so that the 
drive gear 47 may rotate in one with a shutter 45. Here, the drive gear 47 may be formed in a shutter 45 and one 
by shaping, and may be formed in one of a screw, adhesion, etc. 

[0038] Furthermore, wrap gear covering (un-illustrating) etc. is installed in the same side as this drive gear 47 in 
the junction member 48, the drive gear 47, and the junction member 48 equipped with idler gear 48a which 
engages with the drive gear 47. 

[0039] The junction member 48 had revolving-shaft hole 48c in the interior, and has fitted into the support shaft 
51 projected from dark room section 19a of a cartridge case 19. This junction member 48 is rotated centering on 
this support shaft 51 . Moreover, idler gear 48a which engages with the drive gear 47 mentioned above in the 
junction member 48, and cam 48b which engages with the lever 49 mentioned later are prepared in shaft 
orientations in the shape of a stage. In this way, rotation of the junction member 48 is interlocked with and 
closing motion of a shutter 45 is carried out. 

[0040] Next, closing motion of the shutter 45 of the process cartridge 20 interlocked with closing motion of the 
right covering 3 of a body of the body 1 of equipment in drawing 8 - drav^ng 13 is explained in detail. The 
junction member 48 in the body 1 of equipment etc. is interlocked with closing motion of the right covering 3 of 
a body in the edge by the side of dark room section 19a arranged, and it is formed in the right covering 3 of a 
body, and one as cam 48b of the junction member 48 and the movable lever 49 from which it engages and 
secedes show drawing 5 . 

[0041] Here, as shown in drawing 13 , focusing on the rotation supporting point C of the right covering 3 of a 
body, a lever 49 draws the radii configuration of a radius r, and moves. In addition, this lever 49 may be 
separately formed in the right covering 3 of a body. 

[0042] If the right covering 3 of a body specifically moves in the direction closed from an open condition, as 
shown in drawing 8 , the lever 49 will also move focusing on the rotation supporting point C, and the tip of a 
lever 49 will engage with cam 48b of the junction member 48 soon. Furthermore, if migration of the right 
covering 3 of a body progresses, migration of a lever 49 also progresses, cam 48b will be pushed on a lever 49, 
and the junction member 48 will begin rotation. In connection with this, idler gear 48a also begins rotation, and 
a shutter 45 begins rotation focusing on the supporting-point section 46 by engagement of idler gear 48a and the 
drive gear 47 in the direction which opens opening. 
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[0043] And when the right covering 3 of a body is shut completely, as shown in drawing 9 , a shutter 45 opens 
opening completely . If the right covering 3 of a body moves in the direction opened from an electric shielding 
condition contrary to this, engagement of a lever 49 and cam 48b will be solved, and a shutter 45 will cover 
opening with gravity, such as a shutter 45. 

[0044] As mentioned above, the mark of the component part concerning the breaker style of a shutter 45 can be 
lessened as compared with the conventional breaker style, and simple image formation equipment can be 

offered. 

[0045] Next, the motion is explained while drawing 1 1 and 12 explain the configuration of the junction member 
48. As shown in drawing 1 1 , the junction member 48 mainly consists of idler gear 48a, cam 48b, revolving- 
shaft hole 48c, etc. And idler gear 48a and cam 48b are formed in the shape of a stage to the shaft orientations 
of the junction member 48, as shown in this drawing. 

[0046] On the other hand, the lever 49 mentioned above is arranged to the body of equipment 1 interior 
corresponding to the location of this cam 48b. Thus, smce it becomes the physical relationship fi-om which the 
successive range of a lever 49 and the successive range of idler gear 48a always shifted to shaft orientations by 
having prepared idler gear 48a and cam 48b in the shape of a stage, there is no constraint on a special design 
and it can prevent that a lever 49 and idler gear 48a interfere mutually. Thereby, the junction member 48 can be 
made comparatively small. 

[0047] Moreover, at least, when the body 1 of equipment is equipped with a process cartridge 20, as shown in 
drawing 12 , the engagement section of idler gear 48a and the drive gear 47 is formed so that it may be arranged 
on the outside of the body propleuron 4 shown in drawing 5 of the body 1 of equipment. By taking such a 
configuration, distance between the body side plates before and behind the body 1 of equipment can be made 
comparatively narrow. 

[0048] That is, as mentioned above, since a process cartridge 20 is attached between the body side plates before 
and behind the body 1 of equipment, the distance between body side plates becomes larger than the distance 
between Itabe of the both ends of a cartridge case 19. And in order to store the right covering 3 of a body 
equipped with imprint equipment 13 etc. in the range of the width of face between body side plates, cam 48b 
related right covering of body 3 configuration and directly is arranged inside idler gear 48a which is not related 
right covering of body 3 configuration, and directly. And about idler gear 48a without the need of storing 
between body side plates, it arranges on the outside, and is made to engage with the drive gear 47. 
[0049] Next, drawing 9 and 10 explain the gestalt of other operations. If the right covering 3 of a body is wide 
opened in order to remove a process cartridge 20 fi-om the body 1 of equipment as mentioned above, a lever 49 
will move in the direction (it is the direction of an arrow head in drawing.) which separates from cam 48b from 
the condition of drawing 9 . Here, the weight of cam 48b of the junction member 48 is set up comparatively 
greatly, and the shutter 45 is ftirther set as bigger weight than the weight of cam 48b. 
[0050] And if a lever 49 is canceled of cam 48b, it will move without auxiliary energization force, such as a 
spring, by the equilibrium of the moment of force of the gravity direction in the supporting-point section 46 of a 
related member until a shutter 45 closes this shutter breaker style completely. 

[0051] Just before a lever 49 separates from cam 48b, specifically, rotation of the junction member 48 and a 
shutter 45 is inhibited [****♦*] by the lever 49. And immediately after a lever 49 separates from cam 48b, the 
junction member 48 and a shutter 45 begin to rotate with a shutter 45 or the weight of cam 48b. Namely, since it 
is designed so that the center of gravity of a shutter 45 may become the location slightly shifted in the direction 
closed from the line top of the perpendicularly the supporting-point section 46 is contained, or there at the time, 
the moment is committed in the direction which closes zero or a shutter 45 mostly. 
[0052] Then, the center of gravity of a shutter 45 shifts greatly from on the vertical line containing the 
supporting-point section 46, the moment by the weight is added, and as shown in drawing 10 , rotation of the 
junction member 48 and a shutter 45 progresses. Further after that, it rotates ftirther in the direction which 
closes opening, and, finally a shutter 45 moves a shutter 45 to the condition closed completely. 
[0053] Thus, a certain and simple shutter breaker style can be offered, without preparing special energization 
members, such as a spring, in a shutter 45. 

[0054] Next, drawing 8 and 9 explain the gestalt of other operations. In the cartridge case 19 of a process 
cartridge 20, the projection 50 (rib) which regulates the rotation range of the junction member 48 is formed in 
the dark room section 19a side in which the junction member 48 is formed. 

[0055] As shown in drawing 8 , when a shutter 45 specifically closes, idler gear 48a of the junction member 48 
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contacts projection 50, and rotation of a shutter 45 progresses from a predetermined electric shielding location. 
By tljis, a shutter 45 rotates too much and the fault which damages a photo conductor 10 can be prevented. 
[0056] Moreover, as shown in drawing 9 , when a shutter 45 opens, cam 48b of the junction member 48 
contacts projection 50, and rotation of a shutter 45 progresses from a predetermined open position. By this, as 
mentioned above, gravity can be resisted and rotation of a shutter 45 can be started certainly. 
[0057] Here, if it attaches so that idler gear 48a and the projection 50 which mentioned above may contact, 
where a shutter 45 is closed completely in case the junction member 48 is attached to a cartridge case 19, a 
shutter 45 will be opened and closed in the always normal rotation range. 

[0058] Next, drawing 1 1 and 12 explain the gestalt of other operations. The support shaft 51 of dark room 
section 19a which supports the junction member 48 serves as an axial configuration with the level difference of 
the tip minor diameter which has different shaft diameters dl and d2, as shown in drawing 1 1 . And revolving- 
shaft hole 48c of the junction member 48 which fits into this support shaft 51 is also a hole configuration with 
the level difference of the tip minor diameter which has the slightly larger diameters Dl and D2 of an axial hole 
than shaft diameters dl and d2, as shown in the sectional view of the shaft orientations of the junction member 
48 of drawing 12 . 

[0059] By this, the junction member 48 will always be set in the direction of normal, without setting conversely 
the direction of idler gear 48a and cam 48b to the support shaft 5 1 . Moreover, positioning of the shaft 
orientations of the junction member 48 can be performed with the level difference configuration of this tip 
minor diameter. The attachment nature of a process cartridge 20 can be improved by such configuration. 
[0060] In addition, in the example of illustration, although shutter breaker styles, such as the junction member 
48 and a lever 49, were prepared in the body propleuron 4 side, this invention may be prepared in the opposite 
backside [ a body ], without being limited to this. 

[0061] Moreover, in the example of illustration, although the insertion-and-detachment direction of a process 
cartridge 20 was made into the longitudinal direction of a photo conductor 10, even if it inserts in the direction 
which intersects perpendicularly with it, this invention is applicable. For example, the right covering 3 of a 
body of drawing 5 is opened and closed, and this invention is applicable even if it is image formation equipment 
of a configuration of inserting [ process cartridge / 20 ] from there. 

[0062] Moreover, in the example of illustration, although the laser copying machine was described as image 
formation equipment, naturally this invention is applicable to other image formation equipments, for example, 
an analog copying machine, facsimile, a laser beam printer, etc. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the important section of the laser copying machine by this 
invention. 

[Drawing 2] It is the perspective view showing the developer stowage of the developer of the process cartridge 
of the laser copying machine. 

[Drawing 3] It is the perspective view which saw the interior of the process cartridge from the upper part. 
[Drawing 4] It is the perspective view showing the process cartridge of the laser copying machine of this 
invention. 

[Drawing 5] It is the perspective view showing the condition of inserting [ process cartridge ] from the body of 
laser copying machine equipment. 

[Drawing 6] It is the perspective view showing the condition that the shutter of the process cartridge closed. 
[Drawing 7] It is the perspective view showing the condition that the shutter of the process cartridge opened. 
[Drawing 8] It is the schematic diagram showing the condition that the shutter of the process cartridge was 
closed. 

[Drawing 9] It is the schematic diagram showing the condition that the shutter of the process cartridge opened. 
[Drawing 10] It is the schematic diagram showing the condition that the shutter of the process cartridge shifts to 
electric shielding from disconnection. 

[Drawing 11] It is the perspective view showing the junction member and support shaft of the process cartridge. 

[Drawing 12] It is the sectional view showing the location of the junction member of the process cartridge, and 
a body propleuron. 

[Drawing 13] It is the schematic diagram showing the locus of migration of the lever within the body of 
equipment. 

[Description of Notations] 

1 Body of Equipment 

2 Body Frame Front Cover 

3 Right Covering of Body 

4 Body Propleuron 

10 Photo Conductor (Image Support) 

1 1 Electrification Equipment 

12 Developer 

13 Imprint Equipment 

14 Deleaving Equipment 

15 Cleaning Equipment 
1 7 Cleaning Blade 

19 Cartridge Case 
19a Dark room section 

20 Process Cartridge 

21 Developer Stowage 

22 Developer Support Section 

23 1st Churning Member 

24 2nd Churning Member 
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25 Opening of the New Toner 

26 Opening of the Recycle Toner 

27 Development Aperture 

28 Developing Roller 

29 Development Doctor 

30 Toner Conveyance Section 

31 Shank 

31a End section 

32 Screw Section 

33 Fall Way Inlet Port 
35 Fall Way 

37 Fall Way Outlet 

45 Shutter 

46 Supporting-Point Section 

47 Drive Gear 

48 Junction Member 
48a Idler gear 

48b Cam 

48c Revolving-shaft hole 

49 Lever 

50 Projection (Rib) 

51 Support Shaft 
P Transfer paper 
L Laser beam 
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[0 04 3] -etT. *«*;<?A'-3*i^icWi6^>ix 
TttS. 09tC*-fi:d(C, j^A"y:J'4 5*^PgP$:^ 

^iizmm-?>. ztLtiim^. *«*;&A'-33!»«itigt« 

IB*>^.g3<:^l*ni;5^ii)LTV^<t, WN'-4 9t;*A4 
8 b<f)^^m^'tl. i^^ yi>4 5^j:i:<^mfHZX o 
t, '>i'-y:?4 5{ii3Pa5iS:)iiKi-&. 
[0044] JiLhc^J: 3 tc. i^A- 7 rJ' 4 ScOKHSIitw 

ifiX'th. 

[004 5] (iCtC, 01 1. 1 2(;T, 4'»ll?*r4 8«0 

J:9C. *ittSm4 8«i, ±fc:T>f H7df^48a, 
A48b, |s]^Ett5^4 8c^i:t'ffi«$^^•CV^|,, U 
7-< K7^^4 8at;5?A4 8b«, llHfC^I-J: 
«t'lttgm4 8<^liirfrr6ifc:JtLT. 

[0046] B?jiU:tU/'v-4 9<4, Z<7)7(iA4 



8 bcOiaaKJ^lSL/cJia** 1 rtSSfcEHSixT^-^ 

Cicoidtc, K5=¥-\'4 8at;>;?A4 8bl:S 

mzmtzzb izx 0 , WA'-4 9<7)^i)ffiHt k 
7^f-v4 8 a<rm>mii. mi^izMLxmziWc 

mm^ bWz)^. m'mmiL'nmm < , vf^- 

4 9 1 H 7^'-\'4 8 a t *<i:c4C^*-ri. w t SrW 

[0047] il/S, 7'o-bX;<?-h'; yx20$:IIB* 
*l(c||«Uct#tc> lll2tcS^f J:o{c, ^^^<t 
r-f F5=>f-V4 8afcK»4f-^4 7«0«-^?r. il 

B*f* 1 coia 5 tc*i-**fltriiiiS4 o^HBHtcsssfii. 

ttZbtl^X'^h. 

[0048] -ffc^^*., BiijiLTtidlc, r'Q-^x^- 
h 'J -y 2 0 1 (7)Hg^<7)*«c|iS[racKit 

1 9C0ii5«<0«gSSO8EMJ:0:«c#<^l., -eLT, K 

ffimiim^zm>htz^\,z. ^ftt^^-sj^ts^ 

M)i-tl.J!^A4 8b*^ ifW:^:^f^-3fmbWm& 
L^Srv^T'f K7^-\'4 8ac7)rt{l!Kcffifi§itS. 

^^mW^^zmibh-m<r>ts:\^T^ h'54f-1r4 8a 
fcov^T{i-t<oi'HBlfcE!ll.> ffil!)='f-¥4 7tfli-&S-(i- 

[0049] iXt, 129, 1 Ol:J:0, -eeofBlcollJSO 
J^SS-ilBJtS. fr^EU^iotC, rO'b;^;&-h'J«y 

i^' 2 0 ^mm^w mtz^\<zi?iW^i}/^- 3 

imWL^tlhb. m9<^m:h-h. W<-4 9*>'XrA4 
8b*>f>giilS:6-[tiJ (ia4>«05i^W*|6jT'*.5, ) \,Z^Wi 
•fh. ZZX\ 4'«IB*f4 8O*A4 8bc0M{ilt«E 
^±^<'A^^ilXii>0. ^hiZi^\y^45ii}!jA4 
8h(r)ma.ii*)±^^j:M&l,Z^^tiX\^i>. 
[ 0 0 5 0 1 LT. Zffii^^ y ^'MWiaflHi, Wn- 
4 9*«;!?A4 8b*»A>Mi$§tll.i:. Ria-tl.|[P«<0$ 

A^4 6^zmhM)}1i[^<7)^<r>=f:-Jtyh<7m^\>^z 
X*). xrv>y^^b'<^f»}m:n^:h^j:Uz. i^x-y 
94 5A<^^lcHl:i.^T-#i!rf S. 
[ 0 0 5 1 ] WN'-4 9*5;<^A4 8b*><?> 

SilSitflirtT'«±. ^mm48b'yx-j945<mm 
{4. W<-4 9tJ:o-CW±$ix-rv^a. -^-LT. W< 
-49ifijK48hti^tMMzWk<^Z. x-v>y:J'4 5-^ 
;&A4 8b«0MiKJ:-5T. 4'^gm4 8fc<fct/i^A' -y 
^' 4 5 H^mk \^m>h . -t^h*) . -y ^ 4 5<0S'C> 
14, '5-«0^*T'{4, ^:^^il5S4 6$-#OMit:S-f6li7)Sl±S> 
l> V ^{4-5- c *>^>m 1 4 Sr|6jtcfi|*.lc WcfiSt^S J: 
3tcStl-S*lTV^|,/t:tf>t, t-^VH4«5«3''fe*D*|> 
>-^{4x^ -y :?4 5 SrHtS^-liJtcfflv^TOS . 
[0052] •e<oa. XA- -y ^^4 5<oa't'3&«i^gP4 6 
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[0053] w<0j;3t. i^^>y^4 5t;?.rijy/^ 

too54]<j:tc, 08. 9cj:0. ^commi&m 
mmmti . ro-fex;-:?- h >y x 2 oc?)*- h 0 7 

x>-X19KfcV^-C, *«a5«4 8*5|S{t<c>*lTV^«> 
m^l 9 amUi. +tt«KW4 80llI»KlS5:a«iJ-t 

[0055] ^ftWWi. 08tcS^t J: o fc. v-A- -y ^ 
4 5*«Ktl.i:#t, t^W4 8C0T^ H 7^-^-4 8 

4 5c7)IlllK*^'jt^^v^j:dtc^-pTV^|,. iixtio 
xi'>y:J'4 5*<liiet-trt , S3t«tl OSra^t 

[00 56] tt:^ 09tCS^-f iotC. x-v>y:74 5*i 
S<i:f=fc. *i^ff4 8O;<fA4 8b*f5@e5 0{Ci 

mix . Rffgi0^i3c{JMA^*> 7 4 50lflISK*«jiSl 

(c. v^ y:J'4 5«lHli!)5:S^J(ctn;L.T«llltfflfet-S 

[00 57] ZZX\ +«SPW4 8l:;^-b'j7x>- 
X 1 9 (:a^#ltSlgt . v-v y 4 5 tfz 

mx\ T^v^^^4 8abmui^5omm 

tl.J:5tffl;^i«-tth.{f. i^-v y:J'4 5(igtjES^:liI 

mmmizxmmt^ztiz^j:i>, 

[0058] miz. mil. i2{cj:o. ^<m<^m& 

mmmmti . *«a5«4 s imt^wm^ 1 9 

1 , d 2 l:*t S 5fe^hg(Og||<7)J) § mm ttSi-^X 

\^h. ^\x. i«$j#«i5i(cift^-rs+i8a5«4 8 

(m^W\A%Q\,. m 2(o+«gs*r4 8<ofawri«]co 

KHltc^-f i d SlllSd 1 . d 2 J: OfilMC;^^ 

ite^D K D 2 ■k-^h%m^'mfnhhf!m. 

[0059] Cilt J: 0 , *«liPW4 8{i3d^li5 1 1 
JtLT. T-f K7^-\'4 8at;<7A4 8b<7):^(t]A<j3IK 
■fe -y h C t ^< . ^tCiE«c7)^ri6lT'-t -y b $itl) 

4 8 c7)«i*[6]tofl[aj?iy)*«T'l= & . c: J: 0 
J: 0 . 7*n-b>C:*- h V -y i/'2 0(?)ffl»Wt14Sr|6i 

[ 0 0 6 0 ] ^tj, mmx'ti. '¥mfi4 8^i^>'<- 

4 9^:i:-«y+-y:?BSffl«Sfll«r, *«!iHII«4lB!K:ifttt 



1006 1] ttz. mmfix^i. rv-txA-h u >y 

titm^th:f]\^iznfSii^oi>(ox'S)^xh. z<d% 
miimx't?>, tcbui. 05<o*«*;&y<-3S-ga 

mix. ^Zi}-hy'v^;^/}~hV y'J2 0<7)nm^ 

0 m^mimmmx'h -? -c t , c: commmmx^ 
( 0 0 6 2 ] t/c. ii^0i)ti4, mmm&ms.t utu 

if-r 'J y^'^riffc t S/!SCJifflT^ 
[0063] 

i%m(m^]mmnz^imBzxint. ro-bx 
h y -y v<0!ig^fflMPS5oj^A' 7 ^'cogHW^ . mw. 

2(s:(;iscOUA'-t . To^X*- h 'J 7 vcT)*^^^: , 
'!-Ov^7:?g|5<7)|gfi;di^^ri:t<}:oTffp/ii^, imm 

[0064] mm2 izmmi,zxm. 'pmumz 

fcv^-crW Yy^^tiiM.tt:limzm^lX\^lt: 

[0065] m^msizi^mmizxrm. yv^ 
7 ^(om^^crim^i^mwimzwMi 

[0066] 111^4 izmmnzim. 7 ^ 

^^tA^^v^cO-C', ja<g*»o^^j^^7^'ISHSliSr 

[0067] if^fl5 WSS^BBfciitJf. rn-fe;t.;<r 
- h 'J 7 i^'(7)illBDt5^e$riS(tT , +^gli«0[l]«l«H 

$-afjLT<r>sot\ mmm<7)mmm±ix . am 
[0068] is««6 fcf^i.^Hj{cj:ix{f^ ^mm 

i^^tix\^h(r)x , iSifi-m'mnsmm^w. 

mi\z (rm{\izx h v-^wmm^i^p^w& 
mx'hh, 

[02 ] ^<r)V—fwminru^xii- h u 7 'J<m 

^m.ffmm]imsi^^^mmx'hh. 

(04 ] ZoM^<r>V-^Wmnrn^xi)- V 'J 7 
i''Sr*f^S0X'AS. 
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(116] ^</)ru-txti-V^)-/i^(r>i/\'7^imtt:. 

[010] ^ffim^Xt- V -y 7 
[011 J ^ff)ru-\zxi}-h') -vi^Oi^mmi:^ 
[012] ^(nru^xifi'-V'} ^v'J<r)^mmb^W 

[01 3] ^<^m^w^<7)\^f^-^^m<mMin^-t 

1 ^s** 

2 *«CB(r;^yN'- 
3 

1 0 !S3fe(* mmm 

1 1 =^^S 

12 mm. 

1 3 iE¥^a 

15 ^"j--y7'ga 

17 ^*}--y'/rv-v^ 

19 ;i&-M;yi^>-X 
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